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Abstract 
Since the end of First Phase of the IEA GHG Weyburn CO2 monitoring and storage research project in 2004, the leading 
sponsors, PTRC, and the project team have been moving forward with the Final Phase. International interest in this project has 
remained strong, with new industry sponsors and continued support from First Phase sponsors.  
This paper highlights the key activities undertaken and issues encountered during the transition period between the conclusion 
of the First Phase and the start of the Final Phase. A detailed overview is provided of the proposed Final Phase technical work
program, progress on ongoing technical research activities and other key activities planned.  
The technical research program consists of four main technical themes:  
1. Site Characterization-Geological Integrity  
2. Wellbore Integrity  
3. Storage Monitoring Methods-Geophysical & Geochemical 
4. Risk Assessment 
A key deliverable from this Final Phase is development of a Best Practises Manual to help guide implementation of CO2
geological storage in conjunction with enhanced oil recovery and to provide learnings extracted from the project that are 
generally applicable to other geological storage projects. 
© 2008 Elsevier Ltd. All rights reserved 
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1. Introduction 
In 2000 the Petroleum Technology Research Centre (PTRC) [1] launched the IEA GHG Weyburn-Midale CO2 Monitoring 
and Storage Project. “Weyburn” has become the largest land-based CO2 storage project in the world, with current stored carbon 
dioxide surpassing 12 million tonnes in 2008.   
The project is a detailed and comprehensive study of CO2 storage in conjunction with enhanced oil recovery at the Weyburn 
and Midale fields in Southeastern Saskatchewan (see Figure 1).  These fields (the former owned by EnCana Corporation of 
Calgary [2], and the latter by Apache Corporation of Houston [3]) are two of the most studied in the world due to horizontal 
drilling technology projects and the enhanced oil recovery (EOR) taking place.  EnCana began storage in September of 2000 
following baseline data collection surveys.  
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Fig. 1. Location of the Weyburn and Midale fields 
The First Phase of the project, (2000 to 2004), strived to predict and verify the ability of an oil reservoir to securely store and 
economically contain CO2 in the Weyburn field.  This was done through a comprehensive analysis of the various process factors, 
as well as monitoring and modeling methods designed to track the CO2 in an enhanced oil recovery environment. Research was 
organized into four areas, including: geological characterization of the geosphere and biosphere; prediction, monitoring and 
verification of CO2 movements; CO2 storage capacity, distribution predictions, and the application of economic limits; and, long-
term risk assessment of the site. Details on the First Phase have been summarized elsewhere [4].  A comprehensive Summary 
Report [5] of the First Phase was also published for GHGT-7, and presents full results from these four theme areas.  It is 
available at the PTRC’s website [6]. 
The Final Phase of Weyburn was officially launched in May of 2005, and expanded its scope of study to include Apache’s 
Midale field.  The area now includes both fields, which are adjacent to one other (Figure 2).  
Fig. 2. 
Location of the Weyburn and Midale fields 
Additional corporate interest in the research program and its findings led to three new corporate sponsors – Shell Canada, 
Saudi Aramco and OMV Austria – whose funding broadened the scope of the technical program. 
2. Final Phase Objectives and Work Plan 
In development of the technical research program for the Final Phase, project workshops and an IEA expert review workshop 
(held in February 2006) were used to identify several research tasks within each major theme area.  To benchmark these research
tasks against the views of the international community and ensure that the Final Phase research program would address 
outstanding issues remaining from the initial phase of the project, research tasks have been compared against the knowledge gaps
identified in the recent IPCC report [7] on geological storage.  The research program has also been influenced by the technical
inputs required for the Best Practices Manual (BPM), policy and regulatory issues and the advice received from the IEA expert 
review team.   
A comprehensive technical research program has been developed, with an emphasis on ensuring close integration of the 
research activities and results as well as with the non-technical components of the Project.  The technical work encompasses 4 
major technical themes:  
x Theme 1 – Geological Integrity 
x Theme 2 – Wellbore Integrity  
x Theme 3 – Storage Monitoring Methods                        (Best Practices Manual)
x Theme 4 – Performance/Risk Assessment 
EOR
Weyburn EOR Midale EOR
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2.1. Theme 1: Geological integrity 
2.1.1. Task statuses and descriptions 
The Natural Analog task (1.1) aims to further analyze samples that encompass both the CO2-hosting strata and similar 
carbonates from a nearby natural CO2 accumulation previously discussed [8]. Figure 3 shows areas of natural CO2
accumulations. 
Fig. 3:  Areas of natural CO2 accumulations in the Weyburn-Midale regions 
Further analyses of samples from the CO2-hosting Wymark and overburden carbonates will provide the additional 
composition, isotopic and morphological data that are required to constrain, benchmark and refine reactive transport models used
to predict the long-term impact of CO2 storage elsewhere.  
The geological model task (1.2) will create an updated geocellular model to be used in performance and risk assessments of 
long-term CO2 storage in the two fields.  The geological model will integrate the diverse geosciences datasets and incorporate 
Final Phase data into an industry-standard (Petrel) model, to be used by the other themes in the project. Additional geological
data are needed to increase the data density and refine the models.  This model will extend vertically from the Mississipian 
Bakken Formation to the ground surface (approximately 2 km). To date, infill mapping has been completed over the entire study 
area (see GHGT paper by Nickel, elsewhere in this volume) 
Task 1.3 (Mississippian Hydrogeology) is a continuation of the research conducted in the First Phase, with a focus on 
furthering the understanding of fluid flow in key Mississippian aquifers.  The First Phase system modeling identified fluid flow
in the Midale aquifer and downward flow into the Frobisher aquifer as the dominant mechanisms for CO2 loss. This task will 
quantify the detailed fluid flow directions and hydrochemical conditions in and around the injection site, so as to better 
understand possible in-formation and/or downward movement of injected CO2. This research will include previously-removed 
"straddle" pressure and chemical data as well as newly-available field data to study the cross-formational flow between the 
Mississippian aquifers. Further, examination of the effects of the presence of oil-saturated portions of the aquifer on the regional 
flow-field will be undertaken.  Data collection for hydrochemistry and pressure analysis occurred in the First Phase. 109 DST 
straddle tests within the Frobisher, Midale and Ratcliffe beds have been identified along with 15 new DST’s. 
Task 1.4 (Laboratory Investigation of Aquitard Properties) will measure the mechanical and petrophysical properties of the 
core samples taken from the Lea Park Aquitard to assess its ability to act as a regional seal against CO2 migration.  Secondary 
goals include the assessment of various laboratory techniques for characterizing CO2sealing capacity.  If CO2 leaks upwards 
through the caprock and/or wellbores, then the properties of the four aquifers and five aquitards above the injection horizon will
have a critical influence on CO2 flow rate and flow path. 
2005-2006 sampling data, including permeability, minimum CO2 breakthrough pressures, shale petrography and pore fluid 
chemistry have been obtained and were presented in June 2008 at a project update meeting in Calgary.  A literature review on lab
testing techniques to characterize CO2 breakthrough pressures has been completed.  Petrographic analysis of new samples 
obtained, including measurement of index properties such as density and porosity, was delayed due to equipment failure.  Pore 
size distribution analysis by high-pressure mercury injection has been completed on two samples.  Comprehensive testing at in-
situ stress and temperature is currently underway.   
Task 1.5 (Seismic Analysis of the Structural Framework and Determination of Regional Property Distributions) extends the 
regional seismic investigation to determine whether potential zones of weakness (faults and/or fractures) present around the 
Weyburn storage reservoir may impact long-term storage integrity. A second component to this task is to determine the 3D 
volumetric petrophysical properties (e.g., porosity) of selected stratigraphic intervals by combining borehole based physical 
properties with comparable inversion of the seismic data.  These petrophysical properties will be used to help populate geological 
models used for performance and risk assessment.   
Task 1.6 (Fluid flow and CO2 Migration in the Geosphere) will use novel new modeling tools (e.g., modified percolation-
invasion techniques; see Carruthers [9]) to aid in quantifying and predicting CO2 movement. Specific models of CO2 migration 
in the geosphere will be built and refined, to quantify rates and directions of fluid flow between the Watrous Aquitard and 
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biosphere above. Simulations will calibrate to existing datasets and extrapolate into predictive models of CO2 behaviour over a 
range of timescales: annual, decadal, and centennial-millennial.  
2.2. Theme 2: Wellbore integrity 
2.2.1. Task descriptions and statuses 
For Task 2.0 (Bit Design), a systematic assessment of various bit types and operating conditions was completed in 2007. An 
example of a core sample obtained is show in Figure 4. A subset of bit types and operating conditions that yielded best 
performance was identified; this is the subject of ongoing investigation (part of Task 2.6).  
Fig. 4: Steel and cement core obtained in lab tests conducted at the University of Alberta using carbide cutter 
For Task 2.1 (Wellbore Database Refinement), the conversion of the Microsoft Excel database developed in the First Phase 
into Microsoft Access has been completed, as well as statistical analyses on well characteristics in Regions A, B and the Phase
1A areas (see Figure 6 in 2.4 Risk Assessment).  Reporting for the statistical analyses will be presented by the end of 2008.  
Most of the Task 2.2 (Wellbore Database Mining) activities will follow on the completion of Task 2.1. The intent is to 
develop techniques to quantify the risks of CO2 leakage along abandoned wellbores for long-term storage of CO2, an important 
component in the overall risk management of CO2 storage.  Work has been done to develop a methodology to utilize historical 
well information to characterize the “condition” of a wellbore at the beginning of CO2 injection and to postulate the potential 
variation in average hydraulic properties along the wellbore as a function of time.  To support well-by-well assessments, it is
proposed that the database of well information be data mined to extract potentially useful historical relationships between well
characteristics and operational history.  This research task will also extract statistical information on wells within Region A.
Task 2.3 (Synthesis of Existing Practices), will be conducted in two 1-year stages, with the first completed in the first quarter
of 2009. This first stage has focused on compiling existing practices, tools and materials used in CO2 EOR operations based on a 
review of public-domain literature, and a survey of operators engaged in CO2 EOR. As of October 1, 2008, the literature review 
was within one month of completion, and the operators’ survey was within three months of completion. The second stage will 
include a review of regulatory policies, a compilation of service company products, practices and emerging technologies, and 
conclude with scoping level cost estimates for tools, practices and techniques perceived to be of greatest relevance for wellbore
integrity issues in CO2 EOR/storage. Task 2.4 (Cement – CO2 Literature Review) will be complete in December, 2008. 
The ultimate objective of Task 2.5 (Well Integrity Modeling) is to develop techniques to quantify the potential risks of CO2
leakage along abandoned wellbores.  The specific objective is to develop a suitable numerical simulation approach to permit 
analysis of each well within Region A – either individually, or by dividing the wells into categories and running simulations 
representative of each category. The results of Task 2.5, when coupled with the statistical well information extracted from Task
2.2, will provide a calibrated simulation to produce quantitative simulations to further understand mechanisms that may lead to
increased CO2 leakage risk. Preliminary modeling is underway.  One of the meshes generated for this model is shown in Figure 
5. A suitable modeling tool has been identified, and techniques for simulating the various stages of cement development are 
being developed and refined. 
Fig. 5. Numerical modeling mesh development to simulate the mechanical interaction between casing, cement and formation 
Task 2.6 (Downhole Sampling and Testing) is under development. A report, identifying suitable tools and testing protocols is 
complete. Some are well established in the petroleum industry, while others are novel. Design of these novel tools and protocols
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is ongoing, and the testing program will be conducted on a well in the Weyburn field by mid-2009. Important results include an 
assessment of the capacity of cased-hole logging tools to assess the hydraulic integrity of a cement sheath “system” (i.e., the
cement sheath and its interfaces with casing and formation), direct measurement of the fluid transport properties of a cement 
sheath system, and access to a cement sample that has been exposed to CO2 in-situ for several years. Implementation of Task 2.7 
(Geochemical Modeling of Cement-CO2 Interaction) will proceed after cement sample(s) have been obtained. 
2.3. Theme 3: Storage monitoring 
2.3.1. Task descriptions and statuses 
Geophysical Storage Monitoring Methods 
Passive seismic monitoring has been ongoing since August of 2003 [11,12] using an 8-level (24-channel) downhole seismic 
monitoring array.. The recording system was upgraded in 2005 to allow remote internet access of data.  The passive monitoring 
program is to assess the safety (absence of significant induced seismicity) and security (caprock integrity) of the injection 
process, to monitor the geomechanical response of the reservoir, and to characterize fracture/fault systems within the reservoir. 
3D time-lapse seismic monitoring was demonstrated in the First Phase to be effective for tracking the subsurface position of 
CO2 [13]. Time-lapse seismic monitoring will continue with a focus on more quantitative estimates of CO2 distribution. A 
comprehensive approach will be adopted to obtain more accurate maps of CO2 saturation and pore pressure changes in the 
subsurface. First, more sophisticated data analysis of the existing 3D time-lapse seismic data will be conducted to try and isolate 
pressure versus saturation effects. Analysis techniques will include pre-stack amplitude versus offset analysis combined with 
rock physics measurements, seismic modeling, pressure-saturation inversion, and uncertainty estimation. Also, PS-converted 
wave seismic processing will be applied to exploit the primary sensitivity of shear waves to pore pressure variations. Finally, the 
time-lapse seismic results will be combined with data from other monitoring techniques (e.g., geochemistry) in a stochastic 
inversion process to obtain an improved flow model for the subsurface (see next section).  
If seismic methods are to achieve their full potential use, progress must be made in making them less costly and more 
effective. Toward this end, a dedicated sparse seismic array has been proposed for 3D time-lapse monitoring during the Final 
Phase for the following reasons. 1) This monitoring involves repeat data acquisition over many years; 2) A permanent 
installation should improve the “repeatability” of data acquisition through reduced sensor position errors and consistent near-
surface coupling; 3) Sparse array data should be adequate for “difference” measurements utilized in time-lapse imaging, and 
should reduce costs relative to a “full-fold” survey; 4) A permanent array will allow time-lapse “snapshots” of reservoir sub 
regions on a more frequent basis as required. 
Other geophysical methods may be applicable to monitoring the spatial distribution of CO2 saturation either as stand-alone-
methods or as a complement to seismic monitoring.  Bulk electrical resistivity measurements potentially provide an independent 
way of estimating CO2 saturations.  Metallic well casings can be used as long electrodes to measure the changes in subsurface 
resistivity caused by CO2 injection. Numerical modeling will be conducted to assess the feasibility of long electrode electrical 
resistance tomography – LEERT [14] – to monitor intra-reservoir CO2 migration. The results will support the planning and 
design of field surveys.  The modeling approach and results will construct a first-order protocol for assessing feasibility of 
LEERT for monitoring CO2 migration. 
Geochemical Storage Monitoring Methods/Activities 
The geochemical research program includes explicitly integrated yet conceptually distinct monitoring, modeling, & 
experimental components.  Monitoring tasks (3b.1-4) focus on documenting both storage performance and the intra-reservoir 
compositional evolution catalyzed by CO2-fluid-rock interactions.  Modeling tasks (3b.5-6) focus on predicting long-term CO2 
migration as well as containment efficacy and compositional evolution within this dynamic spatial framework.  Experimental 
tasks (3b.7-8) provide well-constrained test-beds and fundamental data for both the monitoring and monitoring methodologies.
Interim (2005-2007) and Final Phase (2007-2011) monitoring tasks include periodic sampling and geochemical analysis of 
reservoir fluids, shallow groundwater, and soil gas. Three Interim Phase projects, designed to either collect pre-injection baseline 
data (Midale field) or maintain sampling continuity (Weyburn field), have been completed.  In October 2006, a baseline 
groundwater quality survey of shallow farm/domestic wells within and near the Apache CO2 injection area (Midale field) was 
conducted by the Saskatchewan Research Council (SRC) (Task 3b.1).  Twenty-four wells, most completed at < 30-m depth 
within glacial deposits, were sampled and analyzed for major ions, trace elements, and dissolved organic carbon.  This dataset 
[15] provides a pre-injection baseline against which potential subsequent surveys during and after CO2 injection will be 
compared.  Hydrocarbon sampling of selected production wells in the Midale field was also carried out by SRC between October 
2005 and October 2007 (Task 3b.2).  This study [16] established a repository of oil and gas samples from both CO2-free and 
CO2-exposed areas of the field, and, through acquisition of vapour-liquid equilibrium data, provided a conventional equation-of-
state (EOS) characterization of Midale oil and gas for use within potential future modeling investigations.  Finally, the British 
Geological Survey (BGS) conducted a soil gas monitoring survey at Weyburn during October 2005 for the purpose of 
maintaining data continuity (Task 3b.3).  The fundamental result of this survey—there is no indication that surface release of 
injected CO2 has occurred [17]—remains consistent with those of the preceding four sampling trips.  
During Phase 1, an initial baseline and 11 subsequent monitoring surveys sampled and geochemically analyzed gases and 
brines from a suite of 50-60 production wells within and near the Weyburn Phase 1A/1B area.  This uniquely comprehensive 
database documents compositional evolution during CO2-flood EOR/storage in a carbonate reservoir, and provides an invaluable 
history-matching resource for modeling studies.  During Final Phase, Monitor 12 of this program is scheduled for October 2008, 
and spring/fall sampling trips are slated for 2009-2010 (Task 3b.4).  Continued limited sampling and analysis of produced 
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hydrocarbons at Weyburn has also been proposed, in order to maintain continuity of the mass partitioning and EOS data required 
for modeling efforts.  Finally, periodic sampling and analysis of shallow groundwater and soil gas during Final Phase is also 
planned, as required for continued demonstration of the “clean” record established during Phase 1. 
Final Phase simulation efforts (Tasks 3b.5-6) will exploit the reactive transport modeling approach, which is a unique 
methodology that explicitly couples multiphase flow and kinetically-controlled geochemical processes.  Thus, it provides a 
unique link between—and necessary extension of—the traditional reservoir simulation and geochemical modeling techniques 
that were used in Phase 1.  Building upon earlier work [18, 19], advanced simulation  capabilities will be used to predict and 
evaluate observed CO2 migration paths, EOR/storage performance, sequestration partitioning among distinct trapping 
mechanisms, reservoir/caprock permeability evolution, and isotopic variations.  In these studies, prediction/observation 
discrepancies will be minimized by iterative model refinement per history matching of immiscible CO2 migration (from seismic 
monitoring), enhanced oil and CO2 recovery (from production records), evolving fluid compositions (from geochemical 
monitoring), and mineral trapping (as inferred from lab-scale experiments and observed from field samples using new laboratory 
techniques, as described below).  
Two experimental studies support the modeling and monitoring work by addressing key knowledge gaps identified during 
Phase-1: the effect of CO2 impurities and the significance of mineral trapping.  In the first of these (Task 3b.7), the impact of 
injecting impure CO2 on reservoir/cap-rock permeability will be investigated using closed (static) & open (flowing) experimental 
systems.  The static experiments will address reactions that occur along the reservoir/cap-rock interface, while flowing 
experiments will address the chemical impact of fluid-rock reactions along preferential flow paths (fractures).  Representative
reservoir and cap-rock samples will be used and elevated P-T conditions employed to simulate down-hole conditions and 
accelerate reaction rates as required by experimental time frames.   In the second study (Task 3b.8), micro-beam techniques 
(conventional and synchrotron) will be used on pre- and post-CO2 flood Weyburn core samples to examine the micron-scale 3D 
pore-space network and distribution of pore-lining minerals.  The goal is to identify incipient mineral and petrophysical alteration 
effects associated with CO2 injection  Core samples subjected to impure CO2 at in the laboratory (preceding study) will also be 
analyzed using this approach.   Micro-beam techniques potentially fill a critical gap in our current monitoring arsenal: the ability 
to detect CO2-induced mineral dissolution/precipitation effects at typical reservoir conditions over relatively short time frames; 
e.g., first few years of a CO2 storage project. 
As outlined above, during Phase 1, 4D reflection seismic data were used to map CO2 migration, while an extensive fluid 
sampling program documented the concomitant geochemical evolution triggered by CO2-fluid-rock interactions.  In the Final 
Phase, these existing seismic and geochemical data sets—augmented by CO2/H2O injection and HC/H2O production data as well 
as additional Final-Phase monitoring results—will be used to improve both site characterization and dependent predictions of 
long-term storage performance at Weyburn.  The proposed methodology explicitly integrates reactive transport modeling, facies-
based geostatistical methods, and a novel MCMC stochastic inversion technique [20] to optimize agreement between observed 
and predicted storage performance (Task 3b.9).  Such optimization will be accomplished through stepwise refinement of first the
reservoir model—principally its permeability magnitude, anisotropy, and heterogeneity—and then geochemical parameters—
primarily key mineral volume fractions and kinetic data.  It is anticipated that these refinements will facilitate significantly
improved history matching and forward modeling of CO2 storage.  We are unaware of any previous attempts to explicitly 
integrate seismic and geochemical data, which represent the fundamental components of CO2 monitoring at Weyburn and future 
commercial storage projects.  Thus, the proposed methodology is both new and broadly applicable. 
2.4. Theme 4: Performance/Risk assessment  
While significant progress was made towards a risk assessment for the project, the challenges it posed in terms of financial, 
technical and human resources resulted in delays.  With the exception of a theoretical scoping study of health impacts, most of
what was conducted a performance assessment. The drivers currently identified for the risk assessment program in the Final 
Phase include: a) a need to find consensus on risk/performance methodologies suitable for site approval for operations and for 
earning (storage) credits; b) a need for appropriate risk assessment methods and risk mitigation measures for confirming the 
safety and reliability of geological storage of CO2; c) a strong need to rationalize the selection of cost and time-effective 
methodologies for risk assessment of the long-term fate of stored CO2; and d) recognition that risk/performance assessment is 
critical for development of future regulations and/or addressing gaps that may exist in regulatory frameworks. 
2.4.1. Objective 
The primary objective of the final phase risk assessment is to complete a full field risk assessment of the IEA Weyburn 
storage site, Region B (See Figure 6), exploring all relevant storage/leakage mechanisms and describing the ultimate fate of the
CO2.  This assessment will also explore risk levels of the various operational scenarios.   
A
B
C
B’
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Fig. 6:  Regions of study with the Final Phase of the project 
Region A will be where detailed data is requested from EnCana.  Region B represents the risk assessment region for the EnCana Weyburn Project. 
Region Bl is the risk assessment region for the Apache Midale Project.  Region C is the area over which detailed regional geological characterization 
will be assembled for the final phase of the Project. 
A second objective of the proposed work program is to generate the knowledge necessary to inform all relevant sections of 
the Best Practices Manual and will comprise a collection of arguments in support of the long-term suitability of the Weyburn 
reservoir for the geologic storage of CO2.
2.4.2. Peer Review of Phase I Dataset 
To ensure First Phase data stored on a project database website is of the highest quality, a peer reviewed, formal process is 
being established for the collection of data to be used in quantitative/semi-quantitative risk analysis.  This process is necessary to 
demonstrate data traceability and contribute to process transparency.  The first dataset subjected to this review is the geochemical 
monitoring data.  The peer review process will be conducted with theme leaders and internal research providers, especially those
involved in the First Phase.  The final peer reviewed dataset will be integrated into a common platform to be used as a tool for
updating of pertinent data, an effective communication mechanism and an efficient distribution of common datasets. 
2.4.3. Qualitative Risk Assessment 
Prior to initiating a fully quantitative risk assessment, PTRC initiated a qualitative one using the same methodology outlined 
in Bowden and Rigg [21] applied to assess CO2 risk for the Australian GEODISC project and for other projects within the 
Australian CO2CRC program, such as the Otway Basin.  The purpose of the qualitative assessment is to help direct PTRC’s 
future program for detailed, quantitative risk evaluations and to provide a comparison of the Weyburn Project with those under 
the GEODISC and CO2CRC. A key element of the QRA process is an expert panel to establish opinions on risk factors such as: 
x Storage Site performance (Technical) 
x Containment: The ability of the storage site to contain the injected CO2
x Effectiveness: The ability of the site to receive CO2 injection volumes in the time frame contemplated 
x Economic benefits (Financial) 
x The extent to which the macro level project benefits outweigh the project costs 
x The ability of the project to be self-funding 
x Community impacts 
x Community safety
x Community amenity and environment
An initial risk workshop focussing on containment was held in early 2008 and included an overview of the results of the First 
Phase to familiarise all participants with the Weyburn EOR Project.  The workshop provided recent technical information 
regarding the Weyburn site from EnCana, and a review of a draft containment risk event tree.  Ultimately, using the input from 
the experts on the panel, and the identification of gaps and duplication in the event tree, an assessment of the magnitude of the
potential consequences (CO2 lost to the biosphere) in each risk event was formulated along with the likelihood of the risk and 
consequences.  For the consequences, panellists gave their best estimate of the median rate of release (not to be exceeded in 50%
of cases) and a high estimate (not be exceeded in 95% of cases) for both short-term, high rate and the long-term low rate releases. 
Estimates were also sought for the first year in which release to the biosphere could occur and the likely duration of the release. 
The containment risk workshop identified gaps and uncertainties relating to the risks associated with CO2 release from the 
project area. It demonstrated that further study is required on the pathways, and rates of release of CO2 to the biosphere.  
Following refinement in the estimates of CO2 release, technical studies into the environmental impacts associated with the CO2
will be conducted (e.g. the effects of CO2 on the water quality of surface aquifers).   
3. Conclusions 
The Final Phase of the IEA GHG Weyburn-Midale CO2 Storage and Monitoring Project continues to build on the successes 
of the First Phase by utilizing experts from around the globe to further develop and build the most scrutinized CO2 geological 
storage data set in the world, through an integrated approach between technical and non-technical research.  To allow for 
adequate coverage of all the technical work, the three non-technical theme areas – a) Public Communications and Outreach; b) 
Regulatory and c) Business Environment – have not been provided. 
The movement towards a Best Practices Manual has begun; the “Table of Contents” is being populated and various formats 
for delivery of such a document are being investigated.  Existing best practices manuals from across the spectrum of science, 
social sciences, arts and humanities are being examined to ascertain the best methodology, and to understand how content 
changes given specific audiences and needs.  By 2011, the Weyburn-Midale Project will have provided the most comprehensive, 
flexible and understandable methodology for the world to confidently move forward with CO2-EOR storage projects. 
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